Triiodothyronine influences quail myoblast proliferation and differentiation.
The influence of triiodothyronine (T3) on avian myoblast proliferation and differentiation was studied in secondary cultures using plating densities of 2,500 and 7,000 cells/cm2. Culture media were depleted of T3 (control myoblasts) and increasing amounts were then added to concentrations of 0.6, 3 and 15 nM T3 (treated myoblasts). Independent of the cell density, T3 induced a dose-related decrease in myoblast proliferation measured by cell number, doubling time and 3H-thymidine incorporation. However, with the lower plating density, this influence was delayed, occurring only after the third day of culture for 0.6 nM T3-treated myoblasts and simultaneous with the onset of myosin heavy chain accumulation. Moreover, when myoblasts were exposed to BrdU for 48 h, the T3 growth inhibitory effect disappeared, thus showing that this effect was clearly linked to differentiation. In addition, we have shown that T3 induced an early fusion of myoblasts: 65% of the maximal value of the fusion index was reached on day 3 in the T3-treated cells in comparison to 25% in the control myoblasts. This hormone also enhanced accumulation of muscle-specific proteins (connectin, acetylcholine receptors, myosin heavy chain), tested by cytoimmunofluorescence, ELISA, binding experiments and Western blot. All these results show that T3 increased myoblast differentiation through a pathway including myoblast withdrawal from the cell cycle. The influence of T3 could partly explain its previously reported positive effect on the number of muscle fibers.